Postsynaptic N-type or P/Q-type calcium channels mediate long-term potentiation by group I metabotropic glutamate receptors in the trigeminal oralis.
Both N-type and P/Q-type voltage-gated Ca2+ channels (VGCCs) are involved in the induction of long-term potentiation (LTP), the long-lasting increase of synaptic strength, in the central nervous system. To provide further information on the roles of N-type and P/Q-type VGCCs in the induction of LTP at excitatory synapses of trigeminal primary afferents in the spinal trigeminal subnucleus oralis (Vo), we investigated whether they contribute to the induction of LTP by activation of group I metabotropic glutamate receptors (mGluRs). (S)-3,5-Dihydroxyphenylglycine (DHPG; 10μM for 5min), the group I mGluR agonist, was used to induce LTP of excitatory postsynaptic currents that were evoked in the Vo neurons by stimulating the trigeminal track. Weak blockade of the N-type or P/Q-type VGCCs by ω-conotoxin GVIA or ω-agatoxin IVA, respectively, which inhibited only 20-40% of Ca2+ currents recorded in isolated trigeminal ganglion neurons but had no effect on the basal excitatory synaptic transmission, completely blocked the induction of LTP. In contrast, stronger blockade of the channels, which inhibited >50% of Ca2+ currents and about 30% of basal synaptic transmission, resulted in the development of long-term depression (LTD), the long-lasting decrease of synaptic strength. Interestingly, the postsynaptic mechanism of DHPG-induced LTP, which was determined by paired-pulse ratio, disappeared when LTP was blocked, or LTD occurred, while a presynaptic mechanism still remained. Our data suggest that postsynaptic N-type and P/Q-type VGCCs mediate the DHPG-induced LTP at the trigeminal afferent synapses in the Vo.